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Indian Standard 

GENERAL REQUIREMENTS FOR ANCHORS 

( First Revision ) 

0, FOREWORD 

0*1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 27 February 1981, after the draft finalized 
by the Marine Engineering and Shipbuilding Sectional Committee had 
been approved by the Mechanical Engineering Division Council. 

0.2 Various types of anchors are used for*anchoring of ships, barges, 
dredgers and other crafts. Selection of a particular class of anchor is 
covered by relevant statutory and classification society rules. 

0.3 This standard was first published in 1965. The need for the revision 
of this standard was felt regarding heat treatment of the material and 
the range of actual weight from 30 to 75 kg for the proof load test. 
The proof loads for the respective actual weights have also been revised. 
The additional" requirements, such as bend test have been incorporated. 

0.4 This standard is one of a series of Indian Standards on anchors. 
Other standards in the series are: 

IS; 3268-1981 Specification for stockless anchors (for ships' 
use ) ( first revision ) 

IS: 3269-1981 Specification for stock anchors (for ships* use) 
( first revision ) 

IS: 3270-1966 Specification for stock and single fluke stock 
anchors ( for harbour use ). 

0.5 In the preparation of this standard, assistance has been derived from 
J IS F 3301-1975 Anchors, issued by the Japanese Industrial Standards 

Committee, 

0.6 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS :. 2-1960*. The number of significant places 
retained in the rounded off value should be the same as that of the 
specified value in this standard. 



•Rules for rounding off numerical values {revised) 
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1. SCOPE 

1.1 This standard lays down the general requirements for anchors for 
ships' and harbour use. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply, 

2.1 Stockless Anchor — A stockless anchor as the name implies does 
not have a stock. The head is not made in one piece with the shank but 
pivots about a pin which passes through the crown and shank. By virtue 
of the shape of the head, as the anchor takes the load, the flukes dig into 
the sea bed and hold. This is used mainly by ships. The names 
of difFere it parts of stockless anchor are given in Fig. 1 . 

2*2 Stock Anchor — A stock anchor as the name implies has a stock 
kept normal to the shank. The head of the anchor is made integral with 
the shank. When the anchor is dropped, the stock rests horizontally 
on the sea bed. The flukes that are at right angles to the stock dig into 
the sea bed as load is taken up by the anchor. This is used by ships, 
barges, dredgers and other crafts, at anchorage and in harbours. The 
names of different parts of the stock anchor are given in Fig. 2. 

2.3 Single Fluke Stock Anchor — A single fluke stock anchor is 
similar to stock anchor, but with a single fluke instead of two. This is 
used on smaller ships and crafts in harbours and sheltered waters. The 
names of different parts of the single fluke stock anchor are given 
in Fig. 3. 

2.4 Nominal Mass — The nominal mass of an anchor is the calculated 
mass for a stockless anchor, calculated mass excluding stock for stock 
anchor for ships' use, calculated total mass for stock anchor and single 
fluke stock anchor for harbour use. 

3. CLASSIFICATION 

3.1 Depending on the shape and use, anchors are classified as: 

a) stockless anchors ( for ships' use ), 

b) stock anchors ( for ships' and harbour use ), and 

c) single fluke stock anchors ( for harbour use ). 
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Fig. 1 Nomenclature and Marking for Stockless Anchors 
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Fig. 2 Nomenclature and Marking for Stock Anchors 
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Fig. 3 Nomenclature and Marking for Single Fluke Stock Anchors 
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4. REQUIREMENTS 

4.1 The construction, shape and dimensions of stockless anchors, stock 
anchors and single fluke stock anchors shall be as given in IS : 3268- 
1981*, IS : 3269-19811, and IS : 3270-1966J. 

4.2 The anchors shall be of the design and materials to be agreed upon 
between the manufacturer and the purchaser. 

4.3 The actual mass of stockless anchor, excluding shank, shall not be 
less than 3/5 of the actual total mrss of the anchor, and the actual 
mass of stock of stock anchor shall not be less than 1/4 of that of the 
anchor, excluding stock, and the actual weight of the stock of single fluke 
stock anchor should, as a rule, be 1/4 of the actual total weight. 

5. MATERIAL 

5.1 The material used in construction and process of manufacture for 
various parts of anchois shall be as given in Table 1. 



TABLE 1 MATERIALS USED IN CONSTRUCTION AND PROCESS 
OF MANUFACTURE FOR VARIOUS PARTS OF ANCHORS 


Classification 


Parts of 
Anchors 


Material 


Reference; to 
Indian Standard 


Stockless anchor 


Head 


C;ist steel or forged 
steel 


IS: 2985-1973* or 
IS : 3261-1966f 




Head pin 


Forged steel, Grade 2 


IS ; 326I-19G6f 




Shank 


Forged steel, Grade 2 
or cast steel 


IS: 2985-1973* or 

IS:326l-196Gt 




Anchor shackle 
and bolt 


Forged steel, Grade 2 


IS:3261-1966t 


Stock anchor 
and single 
fluke 


Shank with 
crown 


Cast steel or forged 
steel 


IS: 2985-1973* or 
IS :326I-1966t 


Stock anchor 


Anchor shackle 
and bolt 


Forged steel, Grade 2 


IS : 3261-1966f 




Stock 


Forged steel, Grade 2 
or cast steel 


IS -.2985-1973* or 
IS:3261-1966t 




Lifting shackle 


Forged steel, Grade 1 
or cast steel 


IS: 2985-1973* or 
IS:3261-1966t 


•Specification 
tSpecification 


for steel castings for ships structure {first revision). 
for carbon steel forgings for shipbuilding industry. 





•Specification for stockless anchors ( for ships' use ) ( first revision). 

fSpecification for stock anchors (first revision). 

^Specification for stock and single fluke stock anchors ( for harbour use ), 
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5.1.1 Where more than one anchor head is poured from a charge not 
exceeding 3 000 kg, one tensile and one bend test per charge shall be 
accepted. 

6. MANUFACTURING PROCESS 

6.1 Steel castings of the anchor shall be made by electric furnace or 
open-hearth process and be properly heat-treated after being cast 
according to the thickness of castings. 

7. TESTS 

7.1 The tests shall be conducted in the presence and to the requirements 
of the Inspecting Authority. 

7.2 Weighing and Visual Inspection — Before heat treatment all 
parts of anchors shall be inspected for construction, shape, dimensions, 
defects and weight and all of them shall conform to the standards given 
in 4.1. 

7.3 Percussive Test ( Drop Test ) — The drop test shall be conducted 
on each part of the cast steel anchors either in an assembled condition or 
separately. The cast steel anchor and all the cast steel parts shall be 
annealed prior to the test. The anchor or the parts to be tested shall be 
dropped from a height given in Table 2, on to a 10 cm thick steel plate 
or slab, placed on a solid and sound foundation or on a* one metre thick 
concrete foundation. The height of the fall shall be measured from the 
bottom point of the part to be tested. The impact with the ground 
shall produce no cracks or other defects on the parts under test. The 
method of testing cast steel anchors in assembled condition shall be as 
given in 7,3.1 and 7.3.2. 

TABLE 2 PERCUSSIVE TEST 

Mass of Steel Height op 

Qastino, kg Fall, m 

,<■.■■■' 
Less than 761 4'6 

761 and above 37 

7.3.1 The anchor head shall fall vertically and the shank of stockless 
anchor and the stock of the stock anchor sHall fall horizontally. 

7.3.2 The shank and arms of stock anchor shall be raised to the given 
height and dropped first horizontally and then vertically, on the 
subsequent drop. When dropping the stock anchor vertically, the arms 
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shall rest on two steel blocks such that the middle of each fluke strikes 
the middle" of each block, as shown in Fig. 4. The crown shall remain 
clear of steel plate when dropped. 



STEEL 
BLOCK 




Fig. 4 



tOcm THICK 
STEEL PLATE 
OR SLAB 



SOLID FOUNDATION 

Drop Test for Stock Anchors 



7.4 Hammering Test — After the drop test, the cast parts shall be 
slung and hammered with a sledge hammer of weight not less than 3 kg. 
The anchor shall then be examined for detects of fracture or cracks. 

7.5 Bend Test — The test piece shall be cast integral with each casting 
and heat-treated together with the base metal. The bend test shall be 
carried out by any one of the methods A, B or C given in Table 3; then 
the test piece shall be free from any cracks or other defects on the outside 
of bent part. 



Method 
Test Piece 



TABLE 3 BEND TEST 

A B 



Rectangular section 
of 25 mm wide by 
19 mm thick and 
chemfered with 
1*5 mm radius 



Rectangular section 
of 254 mm wide by 
12*7 mm, thick and 
chemfered with 
1 *6 mm radius 



Round bar 
of 25*4 mm 
diameter 



Angle of bend 



120 c 



120 e 



90 c 



Internal radius 



25 mm 



25*4 mm 



38*1 mm 



7.6 Proof Load Test — The anchor shall be subjected to a proof load 
as given in Table 4. When anchors are pulled gradually from approxi- 
mately 10 percent of proof load to full load and then released to initial 
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load, the permissible change of the gauge length (from the centre 
of shackle pin to tip of fluke ) shall not exceed 20 mm. A method of 
applying the proof load to the anchors as covered under the statutory 
provisions of the anchors and chain cables act for testing of anchors is 
given in Appendix A. 

ii 
TABLE 4 PROOF LOAD TEST FOR ANCHORS 



Mass or Anchor 


Proof Test 


kg 


Load, kN 


(1) 


(2) 


30 


1451 


35 


16*86 


40 


19-12 


45 


21-18 


50 


23-2 


55 


25*2 


60 


27*1 


65 


28-9 


70 


30-7 


75 


32-4 


80 


33-9 


90 


36-3 


100 


39*1 


120 


44-3 


140 


49*0 


160 


53*3 


180 


57*4 


200 


61*3 


225 


65-8 


250 


70*4 


275 


74*9 


300 


79*5 


325 


84*1 


350 


88*8 


375 


93*4 


400 


97*9 


425 


103*0 


450 


107*0 


475 


112*0 


500 


116*0 


550 


125*0 


600 


132*0 


650 


1400 


700 


149*0 


750 


158*0 



Mass of Anchor 


Proof Test 


kg 


Load, kN 


(1) 


(2) 


800 


166*0 


850 


175-0 


900 


182*0 


950 


191-0 


1000 


199*0 


1050 


208*0 


1100 


216*0 


1150 


224*0 


1200 


231*0 


1250 


239*0 


1300 


247*0 


1350 


255*0 


1400 


262*0 


1450 


270*0 


1500 


278*0 


1600 


2920 


1700 


307-0 


1800 


321*0 


1900 


335*0 


2 000 


349*0 


2100 


362*0 


2 200 


376-0 


2 300 


388*0 


2 400 


401*0 


2 500 


414-0 


2 600 


427*0 


2/700 


438*0 


2*00 


450-0 


2900 


462-0 


3000 


474*0 


3100 


484*0 


3 200 


495*0 


1300 


5060 


3400 


517-0 


3 500 


528*0 




( Coniinutd ) 
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TABLE 4 


PROOF LOAD TEST FOR ANCHORS - 


■ Contd 


Mass of Anchor 


Proof Test 


Mass of Anchor 


Proof Test 


kg 


Load, kN 


kg 




Load, kN 


(1) 


(2) 


(1) 




(2) 


3 600 


537'0 


6 800 




786*0 


3 700 


547*0 


! 6900 




794*0 


3 800 


557-0 


j 7 000 




8040 


3 900 


567-0 


7 200 




818*0 


4 000 


577-0 


7 400 




832*0 


4 100 


586*0 


7 600 




8450 


4 200 


595*0 


7 800 




861*0 


4 300 


604-0 


8 000 




877*0 


4 400 


613*0 


8 200 




892-0 


4 500 


622-0 


8 400 




908*0 


4 GOO 


631*0 


8 600 




9220 


4 700 


638-0 


8 800 




93G-0 


4 800 


645-0 


9 000 




9490 


4900 


653*0 


9 200 




961-0 


5 000 


661-0 


9 400 




975-0 


5 100 


669*0 


9 600 




987-0 


5 200 


677*0 


9 800 




998*0 


5 300 


685*0 


10000 




1 0100 


5 400 


691*0 


10 500 




1 040-0 


5 500 


699*0 


11000 




1 070-0 


5 600 


706*0 


11500 




1090*0 


5 700 


713-0 


12 000 




1 110*0 


5 800 


721*0 


12 500 




1 130*0 


5 900 


728*0 


13000 




1 160-0 


6 000 


735*0 


13 500 




1 180 


6 100 


740*0 


14 000 




1 210*0 


6 200 


747*0 


14500 




I 230-0 


6 300 


754-0 


15 000 




1 260*0 


6 400 


760*0 








6 500 


767-0 








6 600 


773*0 








6 700 


779*0 








Note — Proof 


loads for intermedi 


ate mass are to 


be dete 


rmined by linear 


interpolation. 




- 







7.6.1 For stockless anchors the load is applied on both flukes 
simultaneously, as shown in Fig. 5 A. 

7.6.2 For stock anchors, the load is applied to each fluke separately 
at the point indicated in Fig. 5B, 
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HEIGHT ADJUSTED FOR 
FLUKES TO CLEAR 
TESTING MACHINE BED 




CRANE SUPPORTING 
ANCHOR DURING TEST 




WOODEN WEDGE SUPPORTING 
ANCHOR DURING TEST 



FIXED HEAD 
OF 
TESTING MACHINE 
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TEST BAR TO FIXED HEAD 
OF TESTING MACHINE 



LENGTH OF ARM 



TEST BAR 



Fig. 5A Proof Test for Stockless Anchors 
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TO FIXED HEAD OF 
TESTING MACHINE 



-CRANE SUPPORT 
TO ANCHOR 
DURING TEST 




TO MOVING HEAD OF 
TESTING MACHINE 



LENGTH OF ARM 

Fig. 5B Proof Test for Anchors 



8. DESIGNATION 

8,1 The anchor shall be designated by the name, nominal weight and 
use. 

9. PRESERVATION 

9.1 The anchor shall be coated with a suitable preservative. 

10. MARKING 

10.1 The anchor head and shank shall be marked by the words ' Forged 
Steel ' or ' Cast Steel ' as the case may be. 

10.2 The anchors shall also be stamped with the following particulars; 

a) Identification mark of a test house approved by the Inspecting 
Authority, 

b) Number of certificates, 

c) Date of test ( other than drop test J, 

d) Initials of the Inspector/Surveyor, 

e) Proof load, 

f ) Initials/mark of the Inspecting Authority, 

g) Mass of anchor, 

h) Mass of anchor head, 

j) Number of drop test certificate, and 

k) Date of drop test. 
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10.2.1 On stock anchors the markings shall be denoted by the 
alphabets in 10.2, as shown in Fig. 2. 

10.2.2 On single fluke stock anchors the markings shall be denoted 
by the alphabets in 10.2, as shown in Fig. 3. 

10.2.3 On stockless anchors, the marking shall be denoted by the 
alphabets in 10,2, as shown in Fig. 1. The markings in the square 
on the head correspond to drop test and those on the shank and in the 
circle on the head correspond to proof test. 

10.3 Certificates of test by the Inspecting Authority shall be given after 
the successful completion of all the tests. 

10.4 Anchors may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution (Certification Marks) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 



APPENDIX A 

( Clause 7.6 ) 

TESTING OF ANCHORS 

A-l. The procedure framed to meet the Anchors and Chain Cables Act, 
1899, of United Kingdom is given in A-l.l for guidance, as a method 
of applying the prescribed load under the said. act. 

A-l.l The anchor is first weighed and proof strain to be applied is 
ascertained from tables. The drop test markings are then checked 
against the certificate supplied by the manufacturers. The centre 
of crown pin is then defined and the length of shank, length of arm, 
2/3 position on arm and diameter of trend are measured and noted. 
The anchor is then slung about the shank at a position near to the head 
and lifted and checked to see that the shank bears against the head when 
arms are at the extreme angle in relationship to the shank. The anchor 
is then lifted into the machine and lowered over the testing bar until 
the tip of arms is 1/3 of their measured length below the bearing position 
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of the testing bar. Oak, wedge shaped blocks are then placed between 
the shank and testing bar to retain correct position, the anchor still being 
held by the crane. The anchor shackle is then connected to the testing 
machine and a strain approximately 1/10 of the required proof strain 
applied; centre punch marks are then made at the tip of the flukes and 
from these a gauge length is trammelled and set to a position on the end 
of the shank near to shackle. The proof load is then applied and 
the load released back to the first loading; the trammel is then checked 
over the previous marking to ascertain if any permanent set has occurred. 
The anchor is then removed from test bed and whilst still slung the arms 
are hammered for soundness. The anchor is then turned over and the 
procedure repeated. After application of the tensile test the anchor is 
dismantled, all parts examined and weighed. The crown pin, inside of 
head and blocks if needed are then blacked and the anchor reassembled, 
marked, riveted if necessary and finally blacked. 



16 



BUREAU OF INDIAN STANDARDS 



Headquarters ; 

Manak Bhavan. 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Telephones : 331 01 31 Telegrams : Manaksanstha 

331 13 75 (Common to all Offices) 



Regional Offices : 

Central : Manak Bhavan, 9, Bahadur Shah Zafar Marg. 

NEW DELHI 110002 
* Eastern : 1/14 C.I.T. Scheme VU M, 

V.I.P. Road. Maniktola, CALCUTTA 700054 
Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 
Southern : C.I.T. Campus/ IV Cross Road, MADRAS 600113 
t Western : Manakalaya, E9 MIDC, Marol, Andheri (East), 

BOMBAY 400093 
Branch Offices : 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, AHMADABAD 380001 
t Peenya Industrial Area, 1st Stage, Bangalore-Tumkur Road, 

BANGALORE 560058 
Gangotri Complex, 5th Floor, Bhadbhada Road. T.T. Nagar, 

BHOPAL 462003 

Plot No. 82/83, Lewis Road, BHUBANESHWAR 751002 

Kalai Kathir Building, 6/48-A Avanasi Road, CO) MBATORE 641037 

Quality Marking Centre, N-H. IV, N.I.T., FARIDABAD 121001 

Savitri Complex, 116 G, T. Road, GHAZIABAD 201001 

53/5 Ward No. 29, R.G. Barua Road, 5th By-lane, 

GUWAHATI 781003 
5-8-56C L. N. Gupta Marg, ( Nampally Station Road ) 

HYDERABAD 500001 
R14 Yudhister Marg, C Scheme, JAIPUR 302005 
117/418 B Sarvodaya Nagar, KANPUR 208005 

Plot No. A-9 t House No. 561/63, Sindhu Nagar, Kanpur Roao, 
LUCKNOW 226005 

Patliputra Industrial Estate, PATNA 800013 

District Industries Centre Complex, Bagh-e-Ali Maidan. 
SRI NAGAR 190011 

T. C. No. 14/1421, University P.O., Palayam, 

THIRUVANANTHAPURAM 695034 
Inspection Offices (With Sale Point) : 
Pushpanjali. First Floor, 205-A West High Court Road. 

Shankar Nagar Square, NAGPUR 440010 
Institution of Engineers (India) Building, 1332 Shivaji Nagar. 

PUNE 411005 



•Sales Office Calcutta is at 5 Chowringhee Approach. 

P. O. Princep Street, CALCUTTA 

t Sales Office is at Novelty Chambers, Grant Road, BOMBAY 

X Sales Office is at Unity Building, Narasimharaja Square, 
BANGALORE 



Telephone 

J 331 01 31 

?331 13 76 

37 86 62 

218 43 

41 29 16 

6 32 92 95 



2 63 48 
39 49 55 

55 40 21 

5 36 27 

2 67 05 

8-71 19 96 

3 31 77 

23 10 83 

6 34 71 
21 68 76 

5 55 07 

6 23 05 



6 21 04 



52 51 71 
5 24 35 

27 68 00 

89 65 28 
22 39 71 



Reprography Unit, BIS, New Delhi, India 



